We present an analysis of the H I 21 cm absorption in a sample of 101 flux-selected radio AGN (S 1.4 GHz > 50 mJy) observed with the Westerbork Synthesis Radio Telescope (WSRT). We detect H I absorption in 32 objects (30% of the sample). In a previous paper, we performed a spectral stacking analysis on the radio sources, while here we characterize the absorption spectra of the individual detections using the recently presented busy function (Westmeier et al. 2014) . The H I absorption spectra show a broad variety of widths, shapes, and kinematical properties. The full width half maximum (FWHM) of the busy function fits of the detected H I lines lies in the range 32 km s −1 < FWHM < 570 km s −1 , whereas the full width at 20% of the peak absorption (FW20) lies in the range 63 km s −1 < FW20 < 825 km s −1 . The width and asymmetry of the profiles allows us to identify three groups: narrow lines (FWHM < 100 km s −1 ), intermediate widths (100 km s −1 < FWHM < 200 km s −1 ), and broad profiles (FWHM > 200 km s −1 ). We study the kinematical and radio source properties of each group, with the goal of identifying different morphological structures of H I. Narrow lines mostly lie at the systemic velocity and are likely produced by regularly rotating H I disks or gas clouds. More H I disks can be present among galaxies with lines of intermediate widths; however, the H I in these sources is more unsettled. We study the asymmetry parameter and blueshift/redshift distribution of the lines as a function of their width. We find a trend for which narrow profiles are also symmetric, while broad lines are the most asymmetric. Among the broadest lines, more lines appear blueshifted than redshifted, similarly to what was found by previous studies. Interestingly, symmetric broad lines are absent from the sample. We argue that if a profile is broad, it is also asymmetric and shifted relative to the systemic velocity because it is tracing unsettled H I gas. In particular, besides three of the broadest (up to FW20 = 825 km s −1 ) detections, which are associated with gas-rich mergers, we find three new cases of profiles with blueshifted broad wings (with FW20 500 km s −1 ) in high radio power AGN. These detections are good candidates for being HI outflows. Together with the known cases of outflows already included in the sample (3C 293 and 3C 305), the detection rate of H I outflows is 5% in the total radio AGN sample. Because of the effects of spin temperature and covering factor of the outflowing gas, this fraction could represent a lower limit. However, if the relatively low detection rate is confirmed by more detailed observations, it would suggest that, if outflows are a characteristic phenomenon of all radio AGN, they would have a short depletion timescale compared to the lifetime of the radio source. This would be consistent with results found for some of the outflows traced by molecular gas. Using stacking techniques, in our previous paper we showed that compact radio sources have higher τ, FWHM, and column density than extended sources. In addition, here we find that blueshifted and broad/asymmetric lines are more often present among compact sources. In good agreement with the results of stacking, this suggests that unsettled gas is responsible for the larger stacked FWHM detected in compact sources. Therefore in such sources the H I is more likely to be unsettled. This may arise as a result of jet-cloud interactions, as young radio sources clear their way through the rich ambient gaseous medium.
Introduction
Nuclear activity in radio AGN is thought to be connected with the presence and kinematical properties of the gas in the circumnuclear regions. Observational evidence clearly shows that interactions between AGN and their ambient gaseous medium do occur. Thus, such interplay is thought to be responsible for the balance between the feeding of the black hole and feedback processes. Neutral hydrogen (H I 21 cm, indicated as H I in the rest of the paper), is one of the components that may play a role in these processes.
Radio AGN are typically hosted by early-type galaxies (Bahcall et al. 1997; Best et al. 2005) . In the nearby Universe our knowledge of the cold gas properties of early-type galaxies has increased in recent years thanks to projects like WSRT-SAURON Oosterloo et al. 2010a ) and ATLAS 3D (Serra et al. 2012; Young et al. 2011; Davis et al. 2013 ). In radio-loud AGN, H I absorption studies can be used to explore the presence and the kinematics of the gas. A number of H I absorption studies have provided a better understanding of the H I properties of radio galaxies (van Gorkom et al. 1989; Morganti et al. 2001; Vermeulen et al. 2003; Gupta et al. 2006; Curran & Whiting 2010; Emonts et al. 2010) .
In these studies, the morphology and the kinematics of H I gas are found to be very complex in radio galaxies. Neutral hydrogen can trace rotating disks, offset clouds, and complex morphological structures of unsettled gas, e.g., infall and outflows. Van Gorkom et al. (1989) reported a high fraction of redshifted H I detections in compact radio sources, and they estimated that infalling H I clouds can provide the necessary amount of gas to fuel the AGN activity. Later work revealed that not just infalling gas, but also blueshifted, outflowing H I is present in some AGN, and in particular in compact gigahertz-peaked spectrum (GPS) and compact steep spectrum (CSS) sources Gupta et al. 2006) . The structure of compact sources often appears asymmetric in brightness, location, and polarization. Such disturbed radio source properties indicate dynamical interactions between the radio jets and the circumnuclear medium, and this process is likely to be the driver of fast H I outflows that Article number, page 1 of 18 arXiv:1411.0361v3 [astro-ph.GA] 10 Nov 2014 A&A proofs: manuscript no. HI_absorption_zoo has been detected in a number of radio galaxies. All these observations are consistent with a scenario in which interactions between the radio source and the surrounding gas have an effect both on the gas and on the radio source properties. It is clear that one needs to disentangle all these phenomena in order to understand the intricate interplay between AGN and the gas.
Because AGN and their host galaxies are known to have a broad range of complex H I morphologies, kinematics, gas masses, and column densities, future large datasets will require robust methods to extract and analyze meaningful information that can be relevant for our understanding of the amount and conditions of the gas. Recently, Westmeier et al. (2014) presented the busy function (BF) for parametrizing H I emission spectra. The BF is efficient in fitting both Gaussian and asymmetric profiles, therefore it is also suitable for fitting the wide variety of absorption lines in our sample.
In this paper, we use for the first time the BF to parametrize and describe the complex H I absorption properties of a relatively large sample of 32 radio sources with H I detections. The total sample of 101 sources was recently presented in Geréb et al. (2014) , hereafter referred to as Paper I. The main goal of Paper I was to carry out a spectral stacking analysis of the H I absorption lines and to measure the co-added H I signal of the sample at low τ detection limit. Stacking is very efficient at reproducing the global spectral properties, but it does not provide information on the distribution of these properties among the sample. Here, we present the detailed discussion of the H I absorption busy fit parameters in relation to the results of stacking. One interesting finding of the H I absorption studies presented above is that there appears to be a trend between the H I properties and the evolutionary stage of the radio source. CSS and GPS sources have been proposed to represent young ( < ∼ 10 4 yr) radio AGN (Fanti et al. 1995; Readhead et al. 1996; Owsianik & Conway 1998) . The high H I detection rate in compact CSS and GPS sources has been interpreted as evidence for a relation between the recent triggering of the AGN activity and the presence of H I gas Gupta et al. 2006; Emonts et al. 2010; Chandola et al. 2011 ).
In Paper I we looked at the H I properties of compact and extended sources using stacking techniques. We found that compact sources have higher detection rate and optical depth, and also larger profile width than extended sources. We argue that such H I properties reflect the presence of a rich gaseous medium in compact sources, and that the larger FWHM of compact sources is due to the presence of unsettled gas. In the present paper, we use the BF to measure the H I parameters of individual detections in compact and extended sources. We discuss these measurements in relation to the results of stacking from Paper I. Several examples from the literature show that H I mass outflow rates of a few ×10 M yr −1 are associated with fast (∼ 1000 km s −1 ) jet-driven outflows (Morganti et al. 2005; Kanekar & Chengalur 2008; Morganti et al. 2013a; Tadhunter et al. 2014 ), therefore such feedback effects are considered to have a major impact both on the star formation processes in galaxies and the further growth of the black hole. However, at the moment little is known about the frequency and lifetime of such H I outflows in radio galaxies, and larger samples are needed to constrain the role and significance of outflows in the evolution of galaxies. We have not found signatures of broad, blueshifted wings in the stacked spectra presented in Paper I, although this is likely due to the small size of the sample. Here, we use the busy fit parameters to identify and characterize new cases of H I outflows.
In this paper the standard cosmological model is used, with parameters Ω m = 0.3, Ω Λ = 0.7 and H 0 = 70 km s −1 Mpc −1 .
Description of the sample and observations
As described in Paper I, the sample was selected from the crosscorrelation of the Sloan Digital Sky Survey (SDSS, York et al. 2000) and Faint Images of the Radio Sky at 20 cm (FIRST, Becker et al. 1995) catalogs. In the redshift range 0.02 < z < 0.23, 101 sources were selected with peak flux S 1.4 GHz > 50 mJy in the FIRST catalog. The corresponding radio power distribution of the AGN lies in the range 10 23 -10 26 W Hz −1 . The observations were carried out with the Westerbork Synthesis Radio Telescope (WSRT). Each target was observed for 4 hours. In the case of 4C +52.37, we carried out 8 hour follow-up observations in order to increase the H I sensitivity in the spectra. This will be discussed in Sec. 4.2. A more detailed description of the observational setup and the data reduction can be found in Paper I.
Because our sample is solely flux-selected, we can expect to have a mix of radio sources with various types of host galaxies. In Table 1 we summarize the characteristics of the detected sources. Each source is given an identification number, which is used throughout the paper. The radio galaxy sample consists of compact (CSS, GPS, and unclassified) and extended sources. The size of the radio sources varies between 4 pc and 550 kpc. Besides radio galaxies, we also find optically blue objects with g − r < 0.7 colors. These blue objects are associated with different types of radio sources, for example gas-rich mergers (UGC 05101, UGC 8387, and Mrk 273, no. 7, no. 19 , and no. 22 respectively), Seyfert galaxies (no. 21) and QSOs (Quasi Stellar Objects, no. 14). To make the AGN sample homogeneous in the selection of early-type radio galaxies, in Paper I we excluded these sources from the stacking analysis. In this paper, these objects are excluded from the overall analysis of the sample and are separately discussed in Sec. 4.3.
In Paper I, we have separated the sample in compact and extended radio sources based on the NRAO VLA Sky Survey (NVSS) major-to-minor axis ratio vs. the FIRST peakto-integrated flux ratio. Compact sources are defined as having NVSS major-to-minor axis ratio < 1.1 and FIRST peak-tointegrated flux ratio > 0.9. Most of the extended sources have NVSS major-to-minor axis ratio > 1.1 and FIRST peak-tointegrated flux ratio < 0.9. The same classification is used here.
Results
We detect H I absorption at the ≥ 3−σ level in 32 of the observed galaxies, and 24 of these are new detections (see Table 1 and notes on individual sources in Appendix A). All the spectra have been extracted against the radio core of the sources. The H I profiles in Fig. 2 show a variety of complex shapes and kinematics, really an H I "Zoo". The H I lines are separated in three groups based on the profile analysis that will be discussed in Sec. 3.1 and Sec. 3.2. As we mention in Paper I, the τ and N(H I) range of detections is quite broad, with the inferred H I column densities spanning two orders of magnitude, 10 17 -10 19 (T spin /c f ) cm −2 , where T spin is the spin temperature and c f is the covering factor of the gas. Where the degenerate T spin /c f can be measured, i.e., in damped Lyman-α absorbers, the observable quantities of the T spin /c f vary from 60 K to ∼10 4 K (Kanekar & Chengalur 2003; Curran et al. 2007) . As a result, the inferred column density may be in error by ∼3 orders of magnitude depending on T spin /c f . Be- Table 1 : Characteristics of the H I detections. For each detected source we list: 1) identifier that will be used in the text; 2) sky coordinates; 3) alternative name of the sources; 4) SDSS redshift; 5) 1.4 GHz flux density; 6) 1.4 GHz radio power; 7) radio morphology; 8) compact extended classification; 9) peak optical depth; 10) column density. The radio morphology abbreviations in column 7 are as follows: CSO: Compact Symmetric Object, CSS: compact steep spectrum source, CJ: Core-Jet, CX: complex morphology, U: unresolved, QSO: quasar, FSRQ: Flat Spectrum Radio Quasar. While in column 8, the radio sources are classified as follows: C: compact, E: extended, M: merger or blue galaxy no.
RA, Dec Name z S 1. Table 1 and Table B.1. cause of these uncertainties, here, we provide the column densities in units of T spin /c f . Non-detections and the corresponding 3-σ upper limits are presented in Table B .1 of Appendix B. The N(H I) upper limits for non-detections were calculated by assuming FWHM = 100 km s −1 , following the analysis of the profile widths in Sec. 3.1. Below, we study in more detail the width, asymmetry parameters, and the blueshift/redshift distribution of the detections using the BF.
In Paper I we show that statistically, detections and nondetections have a similar distribution of continuum flux, implying that detections in our sample are not biased toward brighter sources. Here, in Fig. 1 we present the radio power distribution of detections and non-detections. According to the KolmogorovSmirnov test, the significance level that the two distributions are different is only 10%, implying that statistically detections and non-detections have a similar radio power distribution. The largest difference between the two distributions (D) is measured at ∼ 10 24.6 W Hz −1 . Additional notes on the individual detections are presented in Appendix A.
Fitting complex H I absorption profiles with the BF
The sample of absorption lines in Fig. 2 H I profiles. So far, Gaussian fitting has been widely used to derive absorption line properties, e.g., the width of the profile, and to determine the presence of multiple components Gupta et al. 2006; Curran et al. 2011) . When multiple peaked profiles occur, like in our absorption sample, Gaussian fitting methods have the disadvantage of having to make an a priori assumption on the physical conditions of the gas, by choosing the number of components to be fitted. In the case of H I integrated emission profiles, an alternative solution has been proposed by Westmeier et al. (2014) BF is a heuristic, analytic function, given by the product of two error functions and a polynomial factor:
The main advantage of this function is that a proper combination of the parameters can fit a wide variety of line profiles. When c = 0, the BF may well approximate a Gaussian profile, while if c 0, for different values of b 1 and b 2 , an asymmetric double horn profile can be reproduced. With the same function it is then possible to fit single and double-peaked profiles, while with Gaussian fitting more functions are needed for the fitting of multiple lines. Westmeier et al. (2014) applied the BF fit to inte- grated emission lines of the HI Parkes All Sky Survey (HIPASS) sample, but such a method has never been applied to absorption lines before. Here, we used the C++ code provided by Westmeier et al. (2014) to fit our absorption profiles and estimate the width, asymmetry, and blue/red-shift of the profiles. The FWHM and the full width at 20% maximum (FW20) of the lines are determined measuring the width of the fitted BF profiles at 50% and at 20% of the peak intensity. The line centroid is measured at the middle point of the width at 20%. These parameters are summarized in Table 2 for all the absorption lines of our sample. The BF fit allows us to measure these general characteristics of the lines in a uniform way through the entire sample, regardless of the different line shapes and signal-to-noise ratios of the spectra. On average, the chi-square fit values are close to unity, and the residuals of the fit are consistent with the noise. However, the properties of the lines that we can uniformly measure are limited by the different S/N values among the spectra and by the quality of the fits. For example, in a few cases the residuals of the fit are higher than the noise, thus our choice of measuring the width at 20% peak intensity (instead of lower, e.g., 10% level) depends on the sensitivity of the spectra. Nevertheless, with respect to previous surveys on H I absorption lines (e.g., van Gorkom et al. (1989) ; Gallimore et al. (1999) ; Vermeulen et al. (2003) ; Gupta et al. (2006) ; Curran et al. (2011) ), this is the first time that the FWHM is used in combination with the FW20 to describe the properties of the lines. The BF fails to fit the profiles in source no. 23 and in source no. 4. In the latter, both emission and absorption are present in the spectra. Hence, we extracted a new spectrum from the cube at a location still close to the nuclear region, where the emission is not very strong. This spectrum can be successfully fitted by the BF. In source no. 23, instead, the fit has a high χ 2 value because of the high S/N ratio of the spectrum. This allows us to detect two faint and complex features (see Appendix A for further details), which cannot be fitted by the BF. Nevertheless the BF fit allows us to measure the main parameters of the line (FWHM, FW20, asymmetry, and blue/red-shift of the profile), hence we include this source in our analysis.
Characterization of the profiles with BF parameters
The profile width distribution of our sample is presented in Fig. 3. We detect a broad range of widths between 32 km s −1 < FWHM < 570 km s −1 and 63 km s −1 < FW20 < 825 km s −1 . Following a visual inspection, we find that broader profiles are more complex than narrow lines. We clearly see a separation in shape with increasing width, it appears that we can separate three groups, representing physically different H I structures. The first group consists of narrow single components, the second group of broader profiles with two (or more) blended components. Whereas, among the third group of the broadest profiles, the blended lines hint that the H I has multiple kinematical components. These groups are presented and separated at the dashed lines in Fig. 3 , where we show FW20 vs. FWHM of the lines for the compact and extended sources. The grouping of the H I profiles in Fig. 2 is also based on this selection. This separation is further supported by the asymmetry analysis below.
In order to quantify the asymmetry of the detected lines, we derive the asymmetry parameter as the ∆v CP = v Centroid − v HI Peak velocity offset between the centroid and the peak intensity of the H I line. In Fig. 4 (left) we show the absolute value of the asymmetry distribution as function of the FW20 profile width. We find that in narrow profiles at FW20 < 200 km s −1 , the offset between the centroid and the H I peak is < 50 km s −1 . In the group with 200 km s −1 < FW20 < 300 km s −1 , the asymmetry parameters are larger, with up to 100 km s −1 difference between the line centroid and the H I peak. Broad detections at FW20 > 300 km s −1 have the most asymmetric profiles, with |∆v CP | parameters larger than a few × 100 km s −1 . Among broad lines with FW20 > 300 km s −1 there are almost no symmetric profiles detected in Fig. 4 (left) . Narrow lines cannot yield large values of |∆v CP | by construction. Hence we consider a measurement of the asymmetry which is naturally normalized by the width of the line
where v HI Peak is the position of the peak, while v FW20 R and v FW20 B are the velocities at 20% of the peak flux, on the red and blue side of the line with respect to the position of the peak. This asymmetry parameter has been widely used in characterizing Lyα emission lines (Rhoads 2003; Kurk et al. 2004 ). Here, we consider the maximum value between the velocity ratio and its reciprocal to obtain an asymmetry value always > 1, independently if one line is more asymmetric towards its red or its blue side. The result is shown in Fig. 4 (right). The three different groups of profiles maintain different distributions in the asymmetry value: narrow lines are mostly symmetric and the asymmetry increases as the lines become broader. Broad lines have a very different distribution compared to the other two groups. Symmetric broad lines (with FW20 > 300 km s −1 ) are absent. The green shaded region shows how this asymmetry measurement is limited by the velocity resolution of our spectra. For a narrow asymmetric line, we cannot measure high asymmetries, since the convolution with the resolution element turns asymmetric narrow profiles into symmetric ones. A Kendall-tau test can give a statistical measure of the correlation between the asymmetry and the FW20 of the line. For the overall sample (excluding source #13 which falls in the green region), we measure τ = 0.51 and a p = 0.0003, thus indicating the presence of a correlation at the > 3 − σ significance level.
To expand on the analysis of the line asymmetries, we derive the velocity offset of the H I peak (with respect to the systemic optical velocity) to quantify the blueshift/redshift distribution of the main, deepest H I component. A detection is classified as blueshifted/redshifted if the velocity offset of the line is larger than ± 100 km s −1 . In Fig. 5 , when considering the entire sample no clear correlation is seen between the velocity offset and the width distribution of the lines, while selecting only the broad lines (FWHM>300 km s −1 ) they all seem to be blueshifted .
Using the line parameters of the objects in the three ranges of widths (see Fig. 3 ), we aim to identify H I structures belonging to different morphological groups: disks, clouds in radial motion (outflows, in fall), and other unsettled gas structures, for example gas-rich mergers.
1 In general, lines of a few × 100 km s −1 at the systemic velocity can be due to gas regularly rotating in a disklike structure, e.g., high resolution observations show that the main (deep) absorption component in 3C 293 is associated with an H I disk ). However, the origin of H I profiles with broader width 500 km s −1 has to involve other physical processes, e.g., disturbed kinematics due to mergers, outflows, in order to accelerate the gas to such high velocities. We expect to find H I disks in the narrow region, while broader, asymmetric profiles, for example outflows must belong to the broadest group with large FW20 in our sample. The nature of the gas structures in the three groups is discussed in Sec. 4.
The nature of H I absorption in flux-selected radio galaxies
Using stacking techniques, in Paper I we have shown that in some of our galaxies H I must be distributed in a flattened (disk) morphology, whereas H I has a more unsettled distribution in other galaxies of our sample. This is in good agreement with the ATLAS 3D study (Serra et al. 2012 ) of field early-type galaxies (ETGs). ATLAS 3D has shown that roughly half of the H I detections in ETGs are distributed in a disk/ring morphology, and H I has an unsettled morphology in the other half of the detected cases. The FWHM and FW20 width distribution of the lines we measured using the BF. We use red circles for lines originated by compact radio sources, and blue empty squares in the case of extended sources.
Here, our main goal is to use the BF parameters (see Table 2 ) to identify such disks and unsettled structures. As mentioned in Sec. 3.2, depending on the different shapes of the profiles we expect to find different morphological structures in the three groups separated by the dashed lines in Fig. 3 .
In Fig. 5 , most of the narrow lines with FWHM < 100 km s −1 (8 out of 9 sources; 8
−2.76 following Poisson statistics, see Gehrels N. (1986)) are detected close to the systemic velocity with v HI Peak < ± 100 km s −1 . Narrow profiles at the systemic velocity are most likely produced by large scale disks, as seen in the case of the ATLAS 3D sample of early-type galaxies, where typical FWHM < 80 km s −1 have been found for the H I absorption lines. Previously, H I disks with similar profile characteristics have been observed in radio galaxies, e.g., in Cygnus A (Conway 1999; Struve & Conway 2010) , Hydra A (Dwarakanath et al. 1995) . Besides disks at the systemic velocity, for narrow lines we also see one case where the H I peak is redshifted by +406 km s −1 (in source no. 16). Such narrow lines can be produced by infalling gas clouds with low velocity dispersion. Similar cases of highly redshifted narrow lines have been detected before, e.g., in NGC 315 the narrow absorption is redshifted by +500 km s −1 . Morganti et al. (2009) found that the redshifted H I line in NGC 315 is produced by a gas cloud at a few kpc distance from the nucleus. In 4C 31.04, a neutral hydrogen cloud is detected with 400 km s −1 projected velocity towards the host galaxy (Mirabel 1990) , whereas in Perseus A the H I absorption is redshifted by ∼3000 km s −1 De Young et al. 1973) , and its nature is still unclear.
In Fig.5 , for the objects with intermediate widths of Fig. 3 , we see that the H I is still detected close to the systemic velocity in most of the cases (7 out of 9 sources, 7 +3.77 −2.58 in Poisson statistics), while only two lines are blueshifted/redshifted more than 100 km s −1 . In Fig. 2 (b) we see that multiple H I components of unsettled gas make the H I kinematics more complex in this group. These are indications that relatively large widths of 100 km s −1 < FWHM < 200 km s −1 (200 km s −1 < FW20 < Table 2 : Busy fit parameters of the H I absorption lines. The horizontal lines separate the three groups as in Fig. 2 (a), (b), (c 300 km s −1 ) can be produced by similar gas structures as narrow detections (disks, clouds), but with more complex kinematics.
Among the broadest lines with FWHM > 200 km s −1 , instead, the main H I component is blueshifted/redshifted in 7 out of 9 cases (7 +3.77 −2.58 in Poisson statistics). Hence, the blueshift/redshift distribution of the broadest lines is different from the other two groups at the 2 − σ confidence level. As mentioned in Sec. 3.2, in Fig. 4 there are no symmetric lines with width FWHM > 200 km s −1 . Therefore, it is suggested that when a profile is broad, it is also asymmetric and mostly shifted with respect to the systemic velocity. The combination of these features may indicate that these profiles are tracing gas which is not simply rotating in a disk, but it is unsettled and may be interacting with the radio source.
Indeed, for these widths we find blueshifted, broad wings, e.g., in 3C 305, where both the kinematical and spatial properties of the H I may indicate the presence of fast, jet-driven outflows (Morganti et al. 2005) . In fact, when broad and blueshifted wings occur, the centroid velocity is a better measure of the line offset with respect to the systemic velocity, than the H I peak. To test any connection of the radio power with the H I gas motions, in Fig. 6 we plot the velocity offset of the H I centroid against the radio power of the AGN. Below, in Sec. 4.1 we discuss the gas and radio source properties of such blueshifted, broad lines.
Are powerful AGN interacting with their ambient gaseous medium?
In Fig. 6 we consider the shift of the centroid of the line with respect to the systemic velocity: +9.6% −4.8% ). The blueshift/redshift distribution of H I absorption lines was previously studied by Vermeulen et al. (2003) , who found a similar trend in a sample of GPS and CSS sources. In the sample of Vermeulen et al. (2003) , 37% of the profiles are blueshifted, and 16% are redshifted with respect to the systemic velocity. A later study confirmed this trend, Gupta et al. (2006) reported a high, 65% detection rate of blueshifted H I profiles in GPS sources. These studies speculate that interactions between the radio source and the surrounding gaseous medium is the cause of the outflowing gas motions in higher luminosity sources. To further investigate if there is a significant anti-correlation between the blueshift/redshift distribution of the lines and the radio power of the sources, we carried out a Kendall-tau test over the entire sample. We measure τ = 0.44 and p = 0.0012, thus indicating the presence of a correlation at the ∼ 3 − σ significance level.
The three most blueshifted (v Centroid −v Systemic < -250 km s −1 ) profiles in Fig. 6 are broad lines with FW20 > 500 km s −1 . By identifier number these are no. 15, no. 17 and no. 29. These detections show similar kinematical properties as the outflows in 3C 293 and 3C 305 by displaying broad wings of blueshifted absorption.
The H I outflows in 3C 305 and 3C 293 are driven by powerful radio sources with log(P 1.4 GHz ) > 25 W Hz −1 (see Table 1 ). It was estimated that in 3C 305 and 3C 293, the kinetic energy output of the jets is high enough to accelerate the gas to high velocities of about 1000 km s −1 (Morganti et al. 2003 (Morganti et al. , 2005 Mahony et al. 2013 ). In Fig. 6 it appears that blueshifted, broad detections in our sample (in no. 15, no. 17 and no. 29) are likely to occur in high power radio galaxies with log(P 1.4 GHz ) > 25 W Hz −1 , suggesting that their energy output is similar to that of 3C 305 and 3C 293. These are indications that interactions with the powerful radio source may be driving H I outflows in these sources, and we discuss this possibility in more detail in Sec. 4.2.
A broad blueshifted line can also trace phenomena other than outflows. For example, no. 31 has a very broad asymmetric H I profile with multiple peaks, and it is an early-type galaxy in the Abell cluster. The shape of the profile may be indicative of complex gas motions within the galaxy cluster. H I in absorption in clusters has been detected before in Abell 2597 (O'Dea et al. 1994; Taylor et al. 1999 ) and in Abell 1795 (van Bemmel et al. 2012 ).
Fraction and timescale of candidate H I outflows
Because H I outflows are very faint, with typical optical depth of τ = 0.01, until now only a handful of confirmed H I outflows are known (Morganti et al. 1998 (Morganti et al. , 2003 (Morganti et al. , 2013a Kanekar & Chengalur 2008; Tadhunter et al. 2014 ). In our sample, besides the already known H I outflows of 3C 305 (Morganti et al. 2005 ) and 3C 293 (Mahony et al. 2013 ), we also have three new absorption lines, where in addition to the main H I component (deep H I detection close to the systemic velocity) a blueshifted shallow wing is seen: no. 15, no. 17, and no. 29.
Source 4C +52.37 (or source no. 29) is a CSS source from the CORALZ sample (COmpact Radio sources at Low redshift, see more in Sec. 5), and we find a broad blueshifted wing in this galaxy with FW20 = 674 km s −1 (see Table 2 ). The dataset of the first set of observations of this source is highly affected by RFI. Thus, in order to verify our detection, we carried out followup observations of 4C +52.37, and confirm the presence of the wing by the second set of observations. Source no. 15 and no. 17 share similar kinematical properties, showing broad lines of almost ∼590 km s −1 FWHM. Even though in no. 15 the main, deeper component is not as prominent as in other two cases, Saikia & Gupta (2003) detected higher degree of polarization asymmetry in this object (4C +49.25). Saikia & Gupta (2003) argue that such polarization properties can indicate interactions of the radio source with clouds of gas which possibly fuel the AGN.
Based on their radio continuum properties and H I kinematics (see Sec. 4.1), we consider sources no. 15, no. 17, and no. 29 the best candidates for hosting jet-driven H I outflows. However, more sensitive and higher resolution observations are needed to verify that these detections are indeed jet-driven, and to estimate how much of the energy output is concentrated in the jets.
Including the two already known outflows in 3C 305, 3C 293, the detection rate of outflows, at the sensitivity of our observations, is 15% among all sources where absorption is detected, or 5% in the total AGN sample. Two caveats should be considered when discussing the detection rate. If the spin temperature of the gas associated with the outflow is higher than for the quiescent H I (as indeed found in some cases, e.g., PKS 1549-79, Holt et al. 2006) , the outflows would be harder to detect. It is, however, worth remembering that gas with high column density can be present in the outflows and, in fact, the most massive component is found to be cold molecular gas (i.e., high density gas). Thus, the column density of the H I associated with the outflow may be above the detection limit, even for higher spin temperatures.
The second caveat concerns the covering factor of the outflowing H I which may, under unfavorable circumstances, reduce the strength and/or the amplitude of the absorption. Indeed, Holt, Tadhunter,& Morganti (2008) identified, for a sample of young radio sources, a dependence between the observed velocities of the outflows (derived from the optical emission lines) and the source orientation with respect to the observer's line of sight. Following all this, the detected 5% may represent only a lower limit of the occurrence of H I outflows.
It is interesting to note that, if we assume that every radio source goes through a phase of outflow during their typical lifetime (between a few ×10 7 and 10 8 yr, Parma et al. 1999 Parma et al. , 2007 , the derived detection rate may suggest that H I outflows represent a relatively short phase (on average a few Myr) in the life of the galaxy (for each cycle of radio-loud activity). Although this result is affected by the caveats listed above, it is worth noting that similar conclusions have been drawn from observations of the molecular gas (Alatalo et al. 2011; Morganti et al. 2013b; Cicone et al. 2014; Guillard et al. 2014 ).
Gas rich mergers
Among our detections we find three sources (UGC 05101, UGC 8387, Mrk 273) which are embedded in gas-rich merging systems. In these cases, both the AGN and the enhanced starforming regions are likely to be the origin of the radio emission, hence we excluded these objects from the previous analysis. Their H I line would belong to the group of broad profiles we presented above. FW20 is equal to 825 km s −1 , 416 km s −1 , and 638 km s −1 respectively. The lines are multi-peaked. The profiles are shown in Fig. 2 (c) under the identifier numbers no. 7, no. 19, and no. 22. Their BF parameters are summarized in Table 2 .
In Table 1 , gas-rich mergers have the highest integrated optical depth, with corresponding column densities (5 -8) × 10 19 (T spin /c f ) cm −2 , reflecting extreme physical conditions of the gas in merging galaxies. Even though the presence of AGN is not always clear in merging systems, there exist tentative signs that the presence of gas has an effect on the growth of merging BHs.
Very Long Baseline Array (VLBA) observations of the H I absorption in Mrk 273 by Carilli & Taylor (2000) show that the broad H I profile is the result of several co-added components in this source (see notes on individual sources in Appendix A). In particular, Carilli & Taylor (2000) detected an infalling gas cloud towards the south-eastern component (SE) of Mrk 273, indicative of BH feeding processes. Considering the broad and multipeaked nature of the H I in UGC 8387 and UGC 05101, these sources likely have similar gas properties to Mrk 273, e.g., H I absorption originating from several unsettled components. With our low-resolution observations we cannot distinguish between the different absorbing regions in merging systems, therefore we detect the blended, broad H I signal.
The H I properties of compact and extended sources
In Paper I we found that on average compact sources have higher τ, FWHM, and column density than extended sources. Here, using the BF parameters we expand on these results by examining in more detail the difference in the H I properties of the two types of radio sources. In Fig. 7 and Fig. 8 we show the shift and asymmetry of the lines vs. their width, for compact and extended sources. As also expected from the stacking results, compact sources tend to have broader, more asymmetric and more commonly blueshifted/redshifted profiles than extended sources. In Paper I we suggested that the larger width in compact sources is due to the presence of unsettled gas. In Sec. 4 we show that unsettled gas is typically traced by asymmetric lines; furthermore redshifted/blueshifted lines can also indicate non-rotational gas motions.
In Fig. 8 , among broad lines with FW20 > 300 km s −1 , almost all sources are classified as compact (8 out only one source is extended. The latter extended source is 3C 305, which object appears resolved in our classification scheme on the scales of the FIRST survey. However, it is interesting to mention that 3C 305 is a small, ∼ 3 kpc radio source (Morganti et al. 2005) . Therefore, in fact, all broad H I lines detected in our sample reside in rather compact radio sources. The largest asymmetry of |∆v CP | ∼ 250 km s −1 is measured in the compact source 4C +52.37, one of our H I outflow candidates. Furthermore, except for one case (source no. 3), all blueshifted detections with v HI Peak < -100 km s −1 are compact sources in Fig. 7 . Fig. 7 and Fig. 8 show that the traces of unsettled gas, e.g., blueshifted and broad/asymmetric lines, are found more often among compact sources. This suggests a link between the morphology of the radio source and the kinematics of the surrounding gas. In fact, all three H I outflow candidates (no. 15, no. 17, and no. 29) from Sec. 4.2 are classified as compact, see Table 1 . Fig. 9 shows the radio power of the sources against the shift of the line, for compact and extended groups. Considering only the compact ones, we measure τ = 0.57 and a p = 0.0004 for the Kendall-tau test between the two variables. Hence, we measure a correlation between the |v Centroid − v Systemic | and the radio power of the sources at the > 3 − σ significance level.
All these properties suggest that the traces of unsettled H I are more often associated with compact sources, hinting that the interactions between small radio sources and the rich ambient medium are likely to occur in the young, compact phase of AGN, providing favorable sites for powerful jet-cloud interactions.
As we mention in Paper I, nine of our AGN are part of the COmpact RAdio sources at Low redshift (CORALZ) sample (Snellen et al. 2004; de Vries et al. 2009 ), a collection of young CSS and GPS sources. The de Vries et al. (2009) observations provided high resolution MERLIN, EVN, and global VLBI observations of the CORALZ sample at frequencies between 1.4 -5 GHz, along with radio morphological classification and source size measurements. Previously, H I observations of 18 CORALZ sources were obtained by Chandola et al. (2011) , yielding a 40% H I detection rate. Our sample includes fewer, 11 objects, and we find a 55% detection rate (six objects). We observed three CORALZ sources which were not studied by Chandola et al. (2011) . Among the three sources we have two new detections: no. 20, no. 21, and one non-detection: no. 52. Pihlström et al. (2003) ; Gupta et al. (2006) , and Chandola et al. (2011) reported a column density vs. radio source size anticorrelation for CSS and GPS sources, accounting for the fact that at larger distances from the nucleus, lower opacity gas is probed in front of the continuum (Fanti et al. 1995; Pihlström et al. 2003 ). More recently, Curran et al. (2013) pointed out that the N(H I)-radio-size inverse correlation is driven by the fact that the optical depth is anti-correlated with the linear extent of the radio source. In Fig. 10 we plot the largest projected linear size (LLS) of the sources, reported by de Vries et al. (2009) , against the column densities measured from our H I profiles. For the non-detections (white triangles) we consider the upper limits measured from our observations. The column density of the CORALZ detections seems to decrease as a function of radio source size. A Kendall-tau test between the two variables measures τ = −0.73 and p = 0.038. The result, though, is affected by the small number of sources considered. Including also the N(H I) upper limits for the non-detections, the trend becomes much less clear. In fact, high frequency peakers (HFPs) were also found not to be following the inverse correlation (Orienti et al. 2006) . HFP galaxies are thought to be recently triggered, 10 3 -10 5 yr old, small radio sources of a few tens of pc. Orienti et al. (2006) measured low optical depth in these tiny sources, and they explain this by a combination of orientation effects and the small size of the sources. In this scenario, our line of sight intersects the inner region of the circumnuclear torus against the tiny radio source, therefore in absorption we can only detect this high T spin , (and therefore) low column density gas close to the nucleus.
The above results suggest that both orientation effects and radio source size can affect the measured optical depths. The combination of these effects may be responsible for deviations from the N(H I)-to-radio-size inverse correlation in Fig. 10. 
Summary
In this paper we presented the results of an H I absorption study of a sample of 101 AGN. The relatively large sample of 32 detections has been parametrized using the BF (Westmeier et al. 2014 ). The total sample was selected and used for stacking purposes in Paper I, and here we carry out a detailed analysis of the individual profiles. Detections in our sample display a broad range of line shapes and kinematics. The BF is efficient in fitting almost all of the spectra, except for a few peculiar cases with multiple lines and H I emission features.
In Paper I we find that H I disks and unsettled gas structures are both present in our sample. Here we attempt to disentangle different H I morphological structures using the BF parameters. We find that the complexity of the lines increases with increasing profile width. Based on the line shapes we separate three groups of objects with different kinematical properties. The narrowest lines with FWHM < 100 km s −1 are most likely produced by H I rotating in large scale disks or H I clouds. Relatively broad lines (100 km s −1 < FWHM < 200 km s −1 ) may be produced by similar morphological structures with more complex kinematics. Broad lines with FWHM > 200 km s −1 , however, may be produced not by simple rotation, but by the most unsettled gas structures, e.g., gas-rich mergers and outflows.
We detect three new profiles with broad, blueshifted H I wings. Since their radio sources are powerful log(P 1.4 GHz ) 25 W Hz −1 , these lines are the best candidates for tracing jet-driven H I outflows. Considering certain and tentative cases, the detection rate of H I outflows is 5% in our total sample. This fraction represents a lower limit due to caveats concerning the spin temperature and covering factor of the outflowing gas, and it should be confirmed by more detailed H I observations. However, if outflows are a characteristic phenomenon of all radio AGN, the relatively low detection rate would suggests that the depletion timescale of H I outflows is short compared to the lifetime of radio AGN. This would be consistent with what is derived from observations of molecular outflows.
In Paper I we show that the stacked profile of compact sources is broader than the stacked width of extended sources. Here we confirm this result using the BF parameters of the individual detections. H I in compact sources often shows the characteristics of unsettled gas, e.g., blueshifted lines and broad/asymmetric profiles. Such H I line properties suggest that strong interactions between AGN and their rich circumnuclear medium are likely to occur in compact AGN, as young radio jets are clearing their way through the ambient medium in the early phases of the nuclear activity. (Marchã et al. 2001) . Being extended, the steepness of the spectrum can be explained by the fact that some of the flux is missed by the VLA observations at 8.4 GHz. In our observations, we detect a narrow and shallow absorption line close to the systemic velocity. 14: B2 1229+33 This extended source was classified as an FR II by Cohen et al. (2004) . Based on the SDSS optical spectrum and image, it appears to be a High Excitation Radio Galaxy (HERG). Optically, the galaxy appears to be blue (g − r = 0.6), hence it has been excluded from the analysis of the overall sample presented in Sec.4 and Sec.5. The H I profile shows a narrow detection at the systemic velocity and, a second, redshifted component is also seen. These H I properties suggest the presence of a disk and infalling gas in this object. 15: 4C +49.25 The size of this CSS source is 6 kpc (Saikia & Gupta 2003; Fanti et al. 2000) . The 5 GHz VLA map reveals a core and two jets on the opposite sides (Saikia & Gupta 2003) . It was suggested by Saikia & Gupta (2003) that the higher degree of polarization asymmetry in CSS objects, including 4C +49.25, could be the result of interactions with clouds of gas which possibly fuel the radio source. Indeed, we find a blueshifted, shallow H I component in this source. This could be the result of outflowing gas, induced by jet-ISM interactions. At the systemic velocity, however, we do not detect H I.
16: 2MASX J125433+185602
The source belongs to the CRATES sample . It has been classified as a point source with flat spectrum (spectral index α = 0.282). Observations at 5 GHz, as part of the VISP survey , identify this source as a CSO. Its lobes are separated by 7.3 mas (∼ 15 pc at z ∼ 0.0115). We detect H I at redshifted velocities compared to the systemic. The line is narrow and asymmetric, with a broader wing towards lower velocities. The redshift of the line, along with the compactness of the source, suggests that the neutral hydrogen may have motions different from simple rotation in a disk. 17: 2MASX J13013264+4634032 According to Augusto et al. (2006) , this radio source is a point source. We detect a faint, blueshifted H I profile, which can indicate interactions between the AGN and the surrounding gaseous medium. The radio source is a Blazar candidate in the CLASS and CRATES surveys (Caccianiga et al. 2002; Healey et al. 2007 ). However, it remains classified as an AGN by Caccianiga et al. (2002) . 18: B3 1315+415 VLBI observations of the CORALZ sample (de Vries et al. 2009 ) reveal complex radio morphology in this object. The source has a small size of LLS = 5 pc. From the lobe expansion speed analysis (de Vries et al. 2010 ), a dynamical age of 130 yr is estimated in this source. Chandola et al. (2011) detected H I absorption redshifted by +77 km s −1 relative to the systemic velocity, indicating in-falling gas towards the nuclear region. Our observations confirm the H I detection.
19: IC 883 -ARP 193 -UGC 8387
The host galaxy of this radio source is undergoing a major merger. The galaxy is a luminous infrared galaxy (LIRG) where L IR = 4.7 · 10 11 L at z = 0.0233 (Sanders et al. 2003 ). The radio source has been observed with e-Merlin (beam size = 165.23 × 88.35 mas) and VLBI e-EVN (beam size = 9.20 × 6.36 mas) (Romero-Cañizales et al. 2012 ). The radio source consists of 4 knots and extends for about ∼ 750 pc. The innermost 100 pc of the galaxy show both nuclear activity and star formation. The nuclear activity originates in the central core, while the radio emission from the other knots is attributed to transient sources. This galaxy has already been observed in H I in the study of Polar Ring galaxy candidates (Huchtmeier 1997) . Two complementary observations have been performed using the Green Bank Telescope and the Effelsberg Telescope. Because of the different sensitivity of the instruments, the H I has been detected in emission only in the Green Bank observations (Richter et al. 1994) , with a peak flux = 2.4 mJy. In IC 883, CO(1-0) and CO(3-2) are detected by Yao et al. (2003) in the same range of velocities as the H I emission. The resolution of our observations does not allow the disentanglement of different absorption components. Hence, the H I line in our observations is blended, spanning the same velocity range of the H I seen in emission, and of the molecular gas. The morphology of the absorption line, along with the overall properties of the cold gas detected in emission, suggests that in this galaxy the cold gas is rotating in a disk, which is unsettled because of the ongoing merger event.
3 20: SDSS J132513.37+395553.2 In the CORALZ sample this source is classified as a compact symmetric object (CSO), with largest (projected) linear size (LLS) of 14 pc (de Vries et al. 2009 ). Our observations show two H I components, one blueshifted, and the other redshifted relative to the systemic velocity. The newly detected H I profiles suggest that unsettled gas structures are present in this galaxy, e.g., infalling clouds, outflowing gas.
21: IRAS F13384+4503
This galaxy is optically blue (g − r = 0.6), and the SDSS image revels a Seyfert galaxy with late-type morphology. This object is not included in the analysis presented in Sec.4 and Sec.5. In the CORALZ sample, the radio source is classified as a compact core-jet (CJ) source with two components which are significantly different in flux density and/or spectral index (de Vries et al. 2009 ). The largest linear size of the source is 4.1 pc. Against the small continuum source, a very narrow H I absorption profile is detected at the systemic velocity, indicative of a gas disk.
22: Mrk 273
This object is the host of an ongoing merger. The optical morphology shows a long tidal tail extending 40 kpc to the south (Iwasawa et al. 2011 , and references therein). Low-resolution 8.44 GHz radio maps by Condon et al. (1991) show three radio components, a northern (N), south-western (SW), and a southeastern (SE) region. The origin of the SE and SW component is unclear (Knapen et al. 1997; Carilli & Taylor 2000) . The N radio component is slightly resolved in the observations of Knapen et al. (1997) ; Carilli & Taylor (2000) ; Bondi et al. (2005) , showing two peaks embedded in extended radio emission. It is thought that the northern component is hosting a weak AGN, however it is also the site of very active star-formation. Using Very Long Baseline Array (VLBA) observations, Carilli & Taylor (2000) detected H I absorption against the N component supposedly coming from a disk (showing velocity gradient along the major axis), and estimated an H I gas mass of 2 × 10 9 M . Molecular CO gas of similar amount (10 9 M ) was also detected by Downes & Solomon (1998) . Carilli & Taylor (2000) also detect extended gas and an infalling gas cloud towards the SE component, suggesting that the SE component is indeed an AGN. Our low-resolution observations cannot distinguish between the different absorbing regions, we detect the blended signal, coming from all the H I absorbing regions. The broad H I absorption was also detected with the single dish Green Bank Telescope (GBT) by Teng et al. (2013) .
23: 3C 293
This object is a compact steep spectrum (CSS) radio source, whose emission is divided in multiple knots . It is a restarted radio source, possibly activated by a recent merger event (Heckman et al. 1986 ). Massaro et al. (2010) classify the radio source as FRI. A rotating H I disk has been detected in absorption by Baan & Haschick (1981) . WSRT observations (Morganti et al. 2005) show an extremely broad absorption component at blueshifted velocities (FWZI = 1400 km s −1 ). VLA-A array observations, with 1.2 × 1.3 arcsec of spatial resolution, identify this feature as a fast H I outflow pushed by the western radio jet, located at 500 pc from the core (Mahony et al. 2013 ). The radio jet is thought to inject energy into the ISM, driving the outflow of H I at a rate of 8 − 50 M yr −1 . The broad shallow outflowing component is also detected. The fit of the spectrum with the BF identifies the rotating component, while it fails in fitting the shallow wings, highlighting the different nature of these clouds.
24: 2MASX J142210+210554
There are no individual observations of this source available in the literature. In our classification, the radio source is compact. The SDSS observations show that it is hosted by an early-type galaxy. We detect an absorption line, blueshifted with respect to the systemic velocity. The line is broad and asymmetric with a smoother blueshifted edge.
25: 2MASX J14352162+5051233
This is an unresolved CORALZ AGN, the size of the radio source is estimated to be 270 pc. This galaxy has been observed in H I by Chandola et al. (2011) , however no components were detected. Our observations show a shallow, broad, blueshifted H I profile without deep/narrow component at the systemic velocity. Likely we are seeing gas interacting with the radio source.
26: 3C 305 -IC 1065
The H I profile of this source shows a deep, narrow component, which could be associated with rotating gas. Furthermore, Morganti et al. (2005) reported the presence of a jet-driven H I outflow in this galaxy. The outflow is also detected in our observations, and it is successfully fitted by the BF. The column density of the outflow is N(H I) = 2 ×10 21 , assuming T spin = 1000 K, and the corresponding H I mass was estimated to be M(H I) = 1.3 × 10 7 M (Morganti et al. 2005) . X-ray observations suggest that the power supplied by the radio jet to the H I outflow is ∼ 10 43 erg s −1 (Hardcastle et al. 2012) . Molecular H II gas was also detected in this source by Guillard et al. (2012) . However the molecular phase of the gas is inefficiently coupled to the AGN jet-driven outflow. Massaro et al. (2010) classified this source as a high excitation galaxy (HEG). 27: 2MASX J150034+364845 In the literature, there is no record of targeted observations of this radio source. According to our classification it is a compact source. We detect a deep absorption line. The line lies at the systemic velocity of the host galaxy and traces a regularly rotating H I disk. The line is slightly asymmetric in the blueshifted range of velocities. This asymmetry is not recovered by the BF fit, suggesting that non-circular motions characterize the neutral hydrogen.
28: 2MASX J15292250+3621423
We find no individual observations of this source in the literature. In our sample it is classified as a compact source. We detect H I in this object close to the systemic velocity. However, similarly to the case of source #9 the profile is not entirely smooth. 29: 4C +52.37 This source is classified as a compact symmetric object (CSO) in the CORALZ sample. High-resolution observations reveal a core, and jet-like emission on the opposite sides (de Vries et al. 2009 ). The main H I absorption component in 4C +52.37 was detected by Chandola et al. (2011) , using the Giant Metrewave Radio Telescope (GMRT). Besides the main H I line, we detect a broad, shallow profile of blueshifted H I absorption. The broad component was not detected by Chandola et al. (2011) , most likely because of the higher noise of the GMRT spectra. The kinematical properties of the newly detected blueshifted wing are indicative of a jet-driven H I outflow in this compact radio source.
30: NGC 6034
This radio source is hosted by a S0 optical galaxy, which belongs to cluster A2151 of the Hercules Supercluster. The radio source is extended, with two jets emerging toward the north and the south (Mack et al. 1993 ). The spectrum is flat with no variation of the spectral index (α = −0.65). The line is very narrow and it is centred at the systemic velocity. This suggests that the H I may form a rotating disk in the host galaxy. The neutral hydrogen in NGC 6034 has been first detected in absorption by VLA observations (Dickey 1997 ). 
31: Abell 2147
Based on the SDSS optical images, the host galaxy of this source is an early-type galaxy with a very red bulge. classified this object as a flat-spectrum radio quasar. The size of the radio source is about 10 mas (∼20 pc at z = 0.1), and the morphology remains unresolved in the 5 GHz VLBA images. Therefore, it is intriguing that we find a broad H I detection against this very compact radio source. It is likely that along the line of sight the H I has non-circular motions.
32: 2MASX J161217+282546
The radio source is hosted by an S0 galaxy and has been observed with the VLA-A configuration by Feretti & Giovannini (1994) . At the resolution of the VLA-A observations (1.4 × 1.1 arcseconds, ∼ 0.7 kpc at z=0.0320), the radio source is unresolved. We detect an absorption line at the systemic velocity of the host galaxy, indicative of neutral hydrogen rotating in a disk. Table B .1: H I non-detections. The N(H I) upper limit is calculated from the 3-σ rms, assuming a velocity width of 100 km s −1 .
